1/6 



VDD 



6 

I/O pad 
I/O pad 
I/O pad 



I/O 
pad 



□ □ 



□ 



□ 



□ 



□ 



tiled 



macro • 



cell 



standard cell b 



ock 



std cell . routing channel cell row 



CLK 
RST^s 




RST 



□ 



□ 



□ 



std 
-cell 
blk 



= subcircuit with 
IRRQ facility 



CLK- 















V 


t 




a-o: 










->• 






















L 









Q 



Q 



FIG.1 



1 

. . 2/6 



■4;;:s. 



VDDC- 



INP 



vssc 



IRRQ cell 



.14 



upper sleep transistor 



VDD 



extra wide 
possibly collective 



IRRQ core cell 



p- channel ir 
pull • up — d 

network It 



network 



n- channel ir 
pull -down — d 
network ' l 



\- — 

lower sleep transistor 



extra wide 
possibly collective 




weak 



weak 



-11 



1 \ VSS J- 



15 



p - sleep 



VDDC 



,16 



p - pull 



OUP 



-17 



n - pull 



VSSC 



n - sleep 



FIG. 2 



I * 



3/6 



14. 



p - channel 



regular threshold scaled threshold 
low leakage high performance 



n - channel 
17' 



J 




19 




FIG. 3 



IRRQ cell 



VDD 



extra wide 



22. 
IN 1- 

IN3- 

IN2- 

IN1- 
23' 



24 



•IN2 



-IN4 



-21 



weak 



•IN 3 



r 



weak 



■IN4 



.25 



extra wide 



VSS 



p - sleep 



p - pull 



OUP 



n - pull 



27 



n - sleep 



L.1 FIG. 4 



4/6 



38 



VDDC-L 
to other 
core cells 



39 



VSSC-i 
to other 
core cells 



upper sleep transistor 




34 



VDD 



-31 



extra wide and 
common to several core cells 



IRRQ core cell 
32. 



IN 1- 



IN 3- 



IN 2- 



IN 1 



33' 



lower sleep transistor 



•4 



36 



•IN 2 



weak 



■IN 4 



IN 3 



weak 



■IN 4 



37' 



extra wide and 
common to several core cells 




_L \ VSS JL 



35 



FIG. 5 



5/6 



o 

? 



m 



"a 



a> 

_CD 
CO 



13 
CL 



CL 



Z3 
CL 



CL 
CD 

jd 

CO 



CD 
C 



"a 

CD 

o 

CD 
XT 

o 

CD 



J2 



CD 



CL 

■a 

CO 



J5* 
Z3 
CD 

£ 

E 
x: 



q= c 
o o 



o o 



o o 



o o 



2 -2 
co co 



•8 * 



CD CD 
"cO CO 



T3 



o o 

XZ _C 

CO CO 

o o 

c c 

CD CD 
CL CL 

O O 

"CD "CD 

C C 

C C 

as as 

o o 

t t 

c: cl 



o £ 

CD <j> 



o 2> 



O O 



o o 



CD O 

o 



tt= tt= ^= tt= 
o o o o 



c c t it 
o o o o 



3= 3= it= c 
o o o o 



_CD _CD 

D)D)0 O 

o o 



o E 

CD CD 

o — 



JD ^CD 

TO CD o O 

op 



ifc= 3= <Z 

o o o o 



o o o o 



*S 

o o o o 



CD 
CO 

E ° 

o 

*T3 



CD 

V — 

ta 

° =£ 

o 

"O 



o o 

JC sz 

CO CO 

b b 

a c 

CD CD 

QL CL 

o o 

CL CL 

CD CD 

CD CD 

CO CO 

C CL 



CD CD CD CD 

CO CO CO CO 

o o o o 

d-- +-* ±- ^ 

c c c c 

o o o o 



CO 

c: c c o 
o o o *r 

o 



Cl 
3 



CL 

J* >^ 
CO CD 
CD .> 

CD O P 

S'-C £ CD 
O co Q +2 

3 3 3 i- 

CL CL CL O 
t i i 
CL CL CL 



& 
CO 

c c c: ° 
o o o ^ 

o 
■a 



co 
O 



CD O O CD 

CO CO CO CO 

o o o o 

dh- ±" :t- 

C £Z C C 

O O O O 

•DT5T3*D 



CL 
J* 

CO CD 
CD .> 

r- ■♦-» * "cO 

CD O ^ E 

O CO O ±z 

3 3 3 i- 
aaao 
i i i 
zz a cz 



6/6 



41 



stimuli 



42 



IC 
in pseudo 

NMOS mode 



IC 
in pseudo 

PMOS mode 



43 



= ? 



-44 



FIG. 7A 



41 



stimuli 




FIG. 7B 



